Leukemia-associated fusion proteins. Multiple mechanisms of action to drive cell transformation.
Leukemic cells are defined by two main biological features: arrest of differentiation at a specific stage compatible with continued proliferation, and enhanced resistance to stress. Recent work shows that the leukemia-associated fusion protein PML-RAR can mediate both biological effects targeting independent pathways, through a unifying mechanism. Differentiation block is achieved through transcriptional silencing of genes physiologically regulated by RAR, which are involved in hematopoietic differentiation. In contrast, enhanced resistance to stress is due to the capacity of the fusion protein to cause degradation of the tumor suppressor p53, thus explaining the puzzling observation that mutations of p53 are remarkably rare in acute myeloid leukemias (AMLs). Interestingly, this latter phenomenon depends on expression of wild-type PML, acting as a molecular bridge between p53 and the fusion protein. Strikingly, both effects require a unifying molecular mechanism: aberrant recruitment of histone deacetylases (HDACs). Therefore, the study of this form of leukemia appears also of interest for a better understanding of the action of HDAC inhibitors, potential antitumor drugs that are at the early stages of clinical studies.